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(57) Abstract: A zoom lens which is so 
easily constructed as to bend an optical path 
and has a high zoom ratio, wide angle of 
view, small F value, very small aberration, 
high optical specification/pcrfonmance, 
and which comprises a moving lens group 
B(G2) having a positive refractive power 
and moving only toward an object side at 
power vaiying from a wide angle end to 
a telescopic end, and a fixed lens group 
A (Gl) disposed closer to the object side 
than Hie moving lens group B, having a 
negative refractive power and being fixed 
at power varying, wherein the moving lens 
group B comprises three lenses, a positive 
lens, a positive lens and a negative lens 
sequentially from the object side, 
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^s^tt^ ^1 iPG i oMuM'p >'^*<z>fejt*ffio«^^ :^>^2^G 2 {imi>mim ■ • 

m 3ilG 3QM>« ^x:^^^i^^;^<25^^ ■ ; .=: . \ 

1 - 1^(3 1 1 vTO^t' 2->!- i. ^.i 
^l^>XiC 'mMi>c&[y^:^Xi37.Vi^mm^ 2is -fe® . 

■ >Xa^>^f.n!:-5^4^G 4;i^?.^^^^s JE^^^t.^i»c^t^.al^ttv |gi2^G: :/ 
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7.U>X:lir<^iX^mi- 2ifG 1 - 2^ MPlg^t):^:^ iMeiE'li<>X*t'ra(i{=0^^^ ■ j .■ 
^D:&^^X^>^v^:^X<D^l^>Xi^t.^^S^2l|G 2^ '^I^IilfCtiliCDlE^^X ^ 

^GjE^>X>^^X-5^4gfG4:6^&Ws JC^ 
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J5« ' f'/.. .•• • • "i: ■*;•'•••,/? : : I ; V -- : . . - ■ . •-. - 

3 ©iE^ c=.x^;?.U>X<D<^llO©K^'m^^^^ . , 
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l^}JIEl^>X^^^n^i5^3WG 3x . 
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x= (y2 /r) / [1+ {1- (K+1) (y/r) ^ } '^^.3y.... 

+A4y* +Aey' +k,y<' + Aioy" 





ijl 










• - . .• . * 




14 8444 


dx = 


L2000 




=180610 


i^di 


: -40..92.. . 




7.9462 


d2 = 


2. 9000 






• • • 


• • • - . 1 / 


rs = 


oo 


d3 = 


12. 5000 




=L 78590 




=44.20,; ; 


r4 = 


oo 


d, = 


0.4100 










r 5 = 


-29. 2456 


de = 


LOOOO 


IldS 


=180610= 


VdS 


=40: 92 . > 


re = 


9.2661 0mM> 


ds = 


LOOOO 






• * 


■ 1 ■ » - 1 ; ■ 




15. 5357 


d7 = 


1.8200 


nd4 


=1 71736. 


I^d4 


-29:52 




-23. 5495 


da = 










' » • . ■ . ji • 


rs = 




ds = 


LOOOO 












8.5761 ^^g) 


dio= 


2.3000 


IldS 


=1 80610 


l^dS 


=40. 92 




-36.3441 


dn= 


0.1500 






' • 

V- 


; , 5"- * 

1 • ♦ . ■ ^ ♦ 


r 12= 


15. 2953 


di2= 


2.7000 


Hde 


=169350 




=53.21 . 




-15. 0000 


dis= 


0.8000 




=1 80518 




=25. 42 


r 14= 


a 3453 


di4= 








:) • 

• * * * 




r 15= 


16. 7201 


di6= 


L6000 


Hde 


=L 48749 


l^dS: 


=70.23 .. 

« ■ 


ri6= 


-486. 1483 


di6= 












ri7= 


28.4526 


di7= 


1.7000., 


Jldd 


=1. 58313 


i^d9 


=59.38 , - 


r 18= 


-34 4702 <Mmm) 


di8= 


0. 6600 
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r 19= 
r 20*= 
r2i= 
r 22~ 

T 23~ 



oo 



oo 



oo 



oo 



oo 



^ d J 9= ■ 1. 4400^ n d i 0=1 5477i v a 1 6=62. ,84 
d2o- 0.8000^ ^ ' 

dzii CebOO ndii==i:5i633 ydii«64.14 
d 42= • ■1/3598- 



i - 



Ad =-3.5636 xlO-^ 
Ad = 5. 2749 XlO-" 
A. -^9541 xlO-' "^' 
Aio= 5.5683 XlO-« 

K = 0 

Ad —2. 3^9 XIO"*'-''- 
As =-9.0916 XIO-^ 
Ad =-3. 8758 XIO-*^ - ' 
Ai 0= 0. 0000 
HI 8Di 
K = 0 

Ad = 4 8568 X10-* 
Ad ^3.3258 XIO-* ' 
A. = L 7328 xlO-« 
Aio=-a3044 xlO-« 



f (ma) 



NO 



WE 

6.65491 • 
2.8494 



ti 



-0. 



•V- ■ 



•:ft 



St' ■ 
9.33131 
a 6391 ' 



r 1 ' 



TE 
' 14 49908 
• 4 533i- 



' it : • 



t • - 
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2o>C') 32.7 2l 4'i . : . laS 

de 14 59760 7.77126 1 49983 ' : 

di4 199990 7.34104 5.91654 v- 

die 5.46534 6.96338 14 64643 

Ti" 16.2518 di = 12000 nai =1 78590 iidi =44;^20- ' 

r2 = 8.4466 d 2 = 2.9000 v; . .,j '. 

Ts = ~ da = 12.5000 nd2 =178590 i>'«2 =^'20 

= ~ d4 = 0.5000 su^ Li- 

re = 1113.2775 ds = 10000 naa =174320 Vaa =49.34 

re = R4738 (^N^S) de = 0.8000 • ; 

r7 = 10.8733 d, = 2.0000 nd4 =172825 Vai =28.46 • 

rs = 156.2997 d« = CrM) • ^ 

rs = ~ ^5?) d» = lOOOO '. 'i. ■ ■ 

rio= 17.7870 dio= 0.7000 na6 =184666 =23.;78'- 

rii= 9.5000 dii= 2.0000 ride =153172 Pde =48.84 

ri2= -16.0207 di2= Cr^ 

ris= 4 2286 di8= 2.5000 nd7 =169350 7 =53.21 

rn= 5.4000 di«= 0.7000 Hde =184666 fds =23.78 

riB= 3.0911 di5= 0.9300 

rie= 7.7824 die- 15(K)0 nds =151633 v*, =64.14 

ri7= 1&1208 : I d,7= (n]|© • 

rj«= -12.0255 : dj8= 18000 ' ndio=15l633 Vdio=6414 

ri9= -6.7836 0^^®): di»= 0.6600 - ■ 

r2o= ~ " d2o= 14400. - ndi 1=1 54771 Wdii=62.84 

r2i= ~ ;v . . . d2i= 0. 8000 V 

r22= ~ ^ d22= 0:6000 iidi 2=1 51633 I'd J 2=64 14 
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r23= <» . , d23= 1.3603 . 

Tzi= °° :■ 

>•;...: 

K = 0 

A4 — L2289 X10-* 
Ae =-5.3381 XlO-'o'v;; 
kt = 8. 7422 xlO-» 
Aio=-3. 3652 XIO-','. 
»13® 

K = 0 . . . . ... 

A4 =-1 9805 xlO-< 
Ae =-2. 8934 xlO"": . 
As = 1. 9147 xlO-« 
Aio=-1.9986 X10-' 
01 9 ®?: . :. , . 
K = 0 

A4 = a 1993 xlO"^ 
As —11656 X10-". 
As —3,0739 xlO-V 
Ai 0= 0. 0000 
X—L.f—^ (00) 

WE 

f (urn) . 6.00484 V . 9. 32900. 1449815 

Fno 2.8586 3.5391.,; 44656- : 

2 ft) (° ) . . 32. 7i ,,.] f , . 2L 2':j..N . , . 14 0 
ds 1482338 7,17554 , i . 149960 

dis 139943 : .. 6.88233 - 7.06951 



K » 



i . ■ «: - r ( 



ST 



TE 



6 8 
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di7 4 89357 7.02815 1^54751 



mm 


03 










ri = 


18.4212 


di = 


1. 2000 


Hdi =1.78590 


i^.di =44' 20. 


r2 


8. 6018 


d2 = 


2. 9000 






rs = 


oo 


ds = 


12. 5000 


nd2 =178590 


•«d2.=44 20: 


r4 = 


oo 


d4 = 


0.5000 






rs = 


62. 7612 ■ 


de = 


1. 0000 


naa =1.74320 


Vaz =^9. 34; . 


r6 = 


6.4831 (^m®> 


de = 


0.8000 




' ; ' - •'' >' ' i : --- 
■ . ^ .1. • ' i { 




9.0709 


dr = 


2.0000 


nd4 =172825 






107. 5707 


d« = 






; '■■ ■ 


rs = 




ds = 


1.0000 






r 10= 


12.3123 


dio= 


0. 7000 


Hds =184666 


Vd5 =23. 78 ^ 




7.0000 


dia= 


2.0000 


iide =158313 


Vd6 =59.38. 


r 12= 


-25. 6683 


di2= 








ri8= 


4 7382 ^^E) 


dis= 


2. 5000 


HdT =180610 


Vd7 =^40,92 


r 14= 


3. 4603 


di4= 


0. 9300 






r 16= 


7. 8166 


di6= 


2. 0000 


Hds =148749 


I'ds =70; 23 


ri6= 


^^^^ ^v^^ 

-7. 2953 


die" 


0. 7000 


Hds =183400 


Vd9 =?37.16 . 


ri7= 


-69.1622 


di7= 






J 


ri8= 


220.1623 


di8= 


18000 : 


Hdi 0=1 51633 


i^dio=64.14 


ri9= 


-14 8379 ($^1;^ 


di9= 


0. 6600 . 


• * 




r2o= 


OO 


■ ■ dao— 


1 4400 : ..; 


Hdi 1=1 54771 


Vd 11=62. 84: 


r2i= 




dai'' 


0.;8.000 . 






r 22= 


oo 


d2a= 


0,6000 . 


Hdi 2=151633 J 


.^di 2=64. 14 


r 23= 


oo 


\. d28= 


l^'36ip , 






r24= 
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WE Sf ■ •■ TE 

f (mm) : 6. 00765 ' 9. 33160 ■ '14 49720 

Fho 2.8190 3.5028 • 44438 

2o> C ) ' • 32.7 21 2 '■ 13.9 

de 14 09558 6. 85561 L 49984 

di2 1 40013 • > - 6.67003' 5.54950 

di7 5.11617 7.07754 ^^U3. 56271 



6® 
K = 0 

A4 ^3.8689 XlO"^ 
Ae =-40903 X10-' 
A« —3.1388 X10-' 
Aio- 4J2432 Xl0-» 
^1 3® 
K = O^--''^' 
A4 =-11413 XlO-" •• 
Ae = li'9818 XIO-" ■ ' • ' 

As =-3.1231 X10-' ' ' 

Ai 0=0.0000 

K = o-'' ■ • ' •• 

A4 = 4 8219 xlO"-* '^^' '^ ' 

As =-18183= xlO-"' ■ •■ r-v V-:,- 

A« = 2. 6094 X10-' 
Aio= O.OOOO' =. - 



I * 



I. '. 



7 0 
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ri = 


20.3735 


di = 




8. 8056 


d2 = 


rs = 


CO 


da = 




cx> 


.d4 = 




91 5080 


ds = 


re ^ 


6.4940 


d. = 


r? = 


7.2843 


d7 = 


rs = 


146.5397 


d. = 






d, = 




5.1758 (^^^B) 


dio= 


r 11= 


9.0000 


d,i= 


r 12= 


46154 


di2= 


r 13= 


17. 8685 


di3= 


ri4= 


-34 0913 


di4= 


ri5= 


10. 1880 


di6= 


rie= 


-50. 0000 


di6= 


ri7= 


10. 2079 


di7= 


r 18= 


2a 9392 (^^@) 


! d 18— 


ri9= 


-447453 


di9= 


r 20- 


oo 


d20~ 


r2i= 


OO r . • 


d2i= 


r 22~ 


OO 

• * 


d22= 


r 28= 




d23= 


r 













di = 1.2000 nai =178590 J>d I =4420 



» • >■ • • • I ' ' * I 



061q 
K = 0 

A4 =-^2. 8088 X10-* 



ds = 12.5000 nd2 =178590 V m =44.20 



ds = 0.9000 naa =180610 u is =40.92 
0.1400 

d7 = 2.2000 na4 =174000 v'd* =28;30 



2.5000 HdB =174320 v <,s =49.34 '^ . 

0.7000 lite =184666 Vas =23.78 - - 
0.9300 • ' : 

1 5000 nd7 =1 72916 v 47 =54 68 

19600 nae =177250 u =49. 60 
0.7000 =167270 Vds =32.10 

18000 nai 0=1 58313 4'dio^9.38 
0. 6600 

14400 nai 1=1 54771 x'ai,=62.84 
0.8000 

0.6000 nai 2=1 51633 Vai2=6414 
1 3599 . . 



1 t' 



7 1 
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Ae = 2.6396 XIO"" 

As =-4 8363 X10-' 

Aio= 9. 0705 X10-« . 

A4 "-S. 1977 X10-* 
Ae ^2.{10Q6 ;;}.= ' O.';..:).-- •:• 

4 

As =-7. 1881 xiO-^ 



Aio= 0.0000 

K = 0 T: . . - , . 

A4 =-2.6755 XIO-* 
As = 3.6472 XIO-" : 
As =-2.1043 X10-' 
Aio= 0.0000 



< • .- ! 



WE S1>;.ip) , TE 

f (nnu) , . . .6.01024 ^.n 9.^049! 1449490 

F1.0 2. 8184 3. 5212 ■ : . 4 3375 

2ft> C ) 32.6 21 6 13.9 

ds 1461596 7.52861 1.49916 

di4 .1.39873., 7.91160: . 7.03236 

di7 5.91073 6.48903 13.39408 



■ * i » 



Ti = 17.9860 di = 1.2000 n^i =178590 p^i =4420 V 

r2 = 8.3182 d 2 = 2.9000 ■ = 

r» = ~ ds = 12.5000 Hdz =178590 'Pa2 =44.20 . 



I 
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r4 = 


CX3 


d4 = 


0. 800O 


• 


r% = 


72. 7266 


ds = 


0. 9000 


nd3 =158313 i^d3 =59.38 




5.2266 <$^m 


ds = 


0. 4400 






7.1726 


d7 = 


L9000 


nd4 =1 83400 ^'d4 =37.16 


ra = 


22 4388 


d. = 






r9 ^ 




ds = 


LOOOO 






5.2528 (^^®) 


dio= 


2.5000 


Hds =1 74320 V dB =49. 3.4 . 




10. 0000 


dn= 


0.7000 


iidfi =184666 =23.78': 




4 6454 


di2= 


0. 8000 




rx3= 


13. 3752 


dis= 


1. 5000 


HdT =172916 V^i ^mS 




-37. 9999 


di4= 








10.5633 


di5= 


1. 4000 


Hds =148749 Vd8 =70:23.0 


r 16== 


15.0339 


di6= 






r 17= 


38.6419 (^^a) 


di7= 


2. 1000 


nd9 =1 74320 p d9 =49. 34 = 


rifi= 


-11 0000 


die= 


0. 8000 


Hdi 0=1 84666 >dio=23.78 • 


r 19= 


-30. 5080 


di8= 


0.6600 




r 20= 


oo 


d20= 


1.4400 


ndii=l 54771 /^dii=62:84 


r2i= 


oo 


d2i= 


0.8000 




r22= 


oo 


d22= 


0.6000 


ndi2=l 51633 ^di2=e4:14 


r2s= 


oo 

■ : ; 


d23= 


1.3598 




r24= 






■ . (• • 


, » 



■' ' " ■ • • ■ ' • •. . . ■ 

' ' -*.«.' 
K = 0 ^. 

A4 =-^.02^ xiO-:< 

it 

As =-1.9006 xiO-«..i, V . . . ■■■ ■ : 

As = 4. 0887 XIO-*' 
Aio=-4.9789 XIO"® 

73 
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-4 



t6 



-7 



1 0® 
K = 0 

La =-2.8288 XlO 
Ae —43087 xlO 
A« —48342 XlO 
Aio= 0.0000 

K = 0' f V 

A4 = 1. 4603 XlO-" 

Ae =-9.3569 XlO-' 



A« = 2. 0899 XlO 



I 4 «« 



-7 



Ai 0=0.0000 . 
Ml 7® 
K = 0 ■ ,;■ 
A4 —1. 8274 xlO^* 
Ae = 1. 4781 X10-* 



ka —1.2650; XlO 
Aio= 0.0000 

X—J^'T—^ (09). 



-7 



f (mm) 

Fko 

ds 

<ll4 

di6 



WE 
6. 00754 
2.8495 

32.6 

14 07403 
139969 
& 73599 



■ r 



9. 32975 
a 5727 
2L6 
7.43206 
9. 03177 
5. 75394 



' i" 

i ■ 



TE 
14 49731 

4 3700 
13.9 

1 49953 

6.40046 
14 3098() ■• 



7 4 
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ri = 

ra = 

r5 = 
re = 

ra = 

rxo= 
rii= 

ri2= 
ri8= 

r 16= 
r 16= 
r 17= 
ri8= 
ris= 
r 20= 

r 22= 
r28= 



17. 8001 
8.2437 



oo 



oo 



46. 5308 

5.1472 0miS) 
7. 0137 
19. 5923 

5.4144 W^S) 
110000 
4 9373 
16.3823 
-27. 0398 
9.6711 
12. 8264 
40.2313 
-11. 0000 
-29.7083 

OO 

oo 

■• ' ; . ' 

oo 
oo 



Mm . ., .-. 

.... ' * ■ ■- 

K = 0 

A4 =-6.1045 X10-* ... 



d2 
da 

ds 
de 
dy 
da 
da 
dio 
dii 

di2 

dia= 

di4= 
diB= 

di6= 

d27= 

di8= 
di9= 

d20= 

d2i= 

d22= 

d23= 



= L 2000 n d 1 =1. 78590 ^ v ^ 1 ' -44. 20 ' 
^ 2.9000 



12. 5000 
0. 3000 
0. 9000 
0.4400 



nd2 =1 78590 y«2 =44:20 



nds =158313 vas =59.38 



<" ■ > 



1 9000 n d4 =1 83400 ^ , =37. 16 



.* 



= 10000 



I '-.-i i'-i . I. 



2.5000 iidB =174320 i/ds =49: M ^- 
- 0.7000 nds =184666 PdG =23.78 ^■ 



= 0.8000 



1 5000 n d7 =1.72916 y d, =i54:'e8' 



» 1 i 



14000 Hds =148749 Vd« =^6? 23 

2. 1000 : n d9 =1 74320 'V d» =49. 34 

0. 8000 n d , 0=1 84666 'v » i o=23. 78 
0.6600 . 

1 4400' nd, ,=1 54771 v dn=62. 84 
0.8000 

0. 6000 nd,2=l 51633 v d,2=64 14 
13602 
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k, -ra 1149 xlO-5 



Aa = 6. 3248 X10-' 
Aio=-6.3667 xiO-«, 

Ml 0® 

K = 0 > 



' I' 



k4 =-2.8497 xlO-" 
As =-a9160 XlO-f:,.. - ■ ,. 
As •=-41489 X10-' 
Aio= 0:0000 



Ml 7.M . . .. 

K = 0 

A4 =-15883 X10-* 



.-J 



he =-2.4464 XlO"^ 
As = 48112 xlO-« 



Aio= OiOOOO 

X~-J^^—^ (00) 



f (dub) 



NO 



'WE : : 

& 01250 
218398 



2co C ) 



32.6 



1 .'C 



8 



di4 



I ■ f 



la 97559 
L 39898' 
6. 84047 



, . 1 



1 •--•*■• * 



I -> J. . 



- ^ 



. S'X). : 

■ 9.32862) 
3.5522 

:2L6'i-M . 
7.36589 
9.08823. 
5. 77938 



t .■ 



• ; . ' ■ i ^- ■ » - 



1 . ■. ' 



14 49489 
^ 4 3431 

' ia9 

' 149906 
' 6. 32194 
14 39408 



1 • ' i 
I ft. 



t * ■ * i. 



.1 ; ' ; 



i ■«;;•. 



SI^J7 



ri = 



r2 = 



212933 



V • 



di = 12000 nai =178590 vci =4420 ' " 
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■ * . 


2. 


1 1 ClaimsNos.: 


1 * * * 

i 




because they relate to parts of the intemationai application that do not comply with the prescribed lequiremehts to such an 
extent that ho meaningful interaatioh^ 

• * • m 

- ' *"'■■.. ••■ ...... 5. 

* - • . S . . . - .' 1 

'.-* . - 


3. 


* 

* • 

• .... • ; , . - . 

1 .[ ClaimsNos.: .: " , .. . .-^ . 


* " '* ; " ' • ' • 

■ • * • ■ • *' ■ = 




•'. because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule^.4(a). 


Box n Observations where unity of iiiv^iition is lacking (Cdntinuation of item 3 of first sheet) 


This Intemationai Searching Authority foun4 multiple inventions^ in this international application, as follows: 




(See extra sheet:s) 

» 

* ' 

■ ■ ; * " . ' - ■ ' . ." - • 1 


• 

* : ■ 


1. 


• ; , . 

• :. . • . • - , . . ^ , • ■ 

[x] As all required additional search fees were timely paid by the applicant, this intemationai search report covers all searchable 




. claims. . . , ♦ . 


* * 


2. 


* • 

1 ] As all searchable claims could be seardied without effort justifying an additional fee, this Authority did not invite payment 




of any additional fee. 

• -■ " " . • ' ■ ' • • . 




3. 


1 1 As only some of the required additional search fees were' timely paid by the applicant, this international search report covers 




only those clainis for which fees were paid, specifically ciaiins Nos.: 


1 *' 

. - . », * 


4. 


» • . . . . « . , - 

■ . i . 

1 1 No required additional search fees were timely paid by the applicant Consequen 


« 

. . . ! -. . 

- ■ . - 

tly, this international search report is 




restricted to the uivention first mentioned in the claims: it is covered by claims Nos.: 

. . . ■ • » ' t: • . ■ ' ' : ..." 


• 

• 

Remark on Protest The additional search fees were accompanied by the applicant's protest* 

• * ■ * ■ • 




1 X| No protest accompanied the payment of additional search fees. 
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1. The invention in claim 1 relates to a zoom lens which comprises ' 
a moving lens group B having a positive refractive power and moving only 
toward an object side at power varying from a wide angle end to a telescopic 
end, and a fixed lens group A disposed closer to the object side than 
the moving lens group B, having a negative refractive power and being 
fixed at power varying, characterized in that the moving lens group B 
comprises three lenses, a positive lens, a positive lens and a negative 
lens sequentially from the object side. 

2 . The invention in claim 3 relates to a zoom lens which comprises 
a moving lens group B having a positive refractive power and moving only 
toward an object side at power Wrying from a wide angle end to a telescopic 
end, and a fixed lens group A disposed closer to the object side than 
the moving lens group B, having a negative refractive power and being 
fixed at power varying, characterized in that the moving lens group B 
comprises three lenses, a positive lens, a negative lens and a positive 
lens sequentially from the object side- 
s' The invention in claim 6 relates to a zoom lens which comprises • 

a moving lens group B having a positive refractive power and moving only 
toward an object side at power varying from a wide angle end to a telescopic 
end, a fixed lens, group A disposed closer to the object side than the 
moving lens, group B, having, a negative refracti>7'e. power .arid- being, f ixed 
at power varying, ahd'a t'hiird'lens grdup C disposed on • 
of the moving lens group B via a variable air gap, characterized in that 
the moving lens group B comprises two lenses, a positive lens and a negative 
lens, and the third lens group C comprises three lenses, a positive lens, 
a positive lens and a negative lens sequentially from an object side. 

4 . The invention in claim 8 relates to a zoom lens which comprises 
a moving lens group B having a positive refractive power and moving only 
toward an object side at power varying from a wide angle end to a telescopic 
end, a fixed lens group A disposed closer to the object side than the 
moving lens group B, having a negative refractive power and being fixed 
at power varying, and a third lens group C disposed on the image side 
of the moving lens group B via a variable air gap, characterized in that 
the moving lens group B comprises two lenses, apositive lens anda negative 
lens, and the third lens group C comprises three lenses, a positive lens, 
a negative lens and a positive lens sequentially from an object side. 

'5. The invention in claim 43 relates to an electronic imaging apparatus 
characterized by comprising an optical path bending zoom opti.cal system 
containing at least one group moving only toward an object side at power 
varying from a. wide angle end to a telescopic end and also containing 
at least one reflection optical element positioned closer to an object 
side than the lens closest to the object side among all the groups movable 
at power varying, for bending an optical path, and an electronic imaging 
element disposed on the image side thereof. 

6 . The invention in claim 45 relates to an electronic imaging apparatus 
characterized by comprising an optical path bending zoom optical system 
comprising, sequentially from an object side, a 1.1st group consisting 
of a negative lens group and a reflection optical element for bending 
an optical. path, a 1.2nd group including one positive lens, and a;. second 
group- having a positive refractive power ^ the second group moving only . . 
toward an object side at power varying from a wide angle end to a telescopic 
end, and an electronic imaging element disposed on the image side thereof. 

(continued to extra sheet) 
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7 . The invention in claim 4 6 relates to an electronic imaging apparatus 
charadterized by comprising an optical:path bending zoom optical system 
comprising, sequentially from ah object side, a 1- 1st group- including 
a prism as a reflection; optical element having a concave at at least 
one of an eiitry surface and an exit surface thereof and. being: used ..to 
bend -an optical path, a il. 2nd group including one positive lens.,, and 
a second group having aipositive ref ractive.power/ the second group moving 
mondtonously toward an obj?ect' siide .at -powpr varying from a wide angle 
end to a telesdopic^ end; and an^electrbnic imaging.ielement disposed on 
the = image side 'thereof <^ .^^-^ • ; - Tv.^ , ; r. ' ; - . • 

8 . The invention in claim 4 9 relates- to an electronic, imaging appairatus 
characterized by comprising an optibal path bending zoom optical. s.ys.tem 
GOB^rising/ sbquenti ally -f rota an obj:ect-si.de><:a negative first lens group, 
a reflection opticalwel^ent for bending^ a optical path, and a ppsitiye' 
se'cio'nd leris group, ' fbr retracting the reflection optical element when: 
cbllapsed and housing' the above; first lens group in thje.>space left .aJlter 
retracting, and an electronic imaging element disposed, on thet-ijacLge :side 
thereof. • . . . . = . . , i I ; -v. " / 

9 . The invention in claim 53 relates to an electronic imaging apparatus 
charaGterized^ by <being :p:rovided,> .(between an .o^imaging optical ; system 
including k ref lection optical element and a electronic imaging element , 
with a second reflection/surface for - dividing an optical path -eyfen , on 
a side almost^ vertical to^a plane including, an-.opticalL.axis before and; 
after reflection at' the- above- reflection optical, elementj,. with.a^ jthird.. 
ref lection surf aeevhav±ng a normal ' almos.t at f right .angles . to;j the .nqrmal 
of the second reflection surface along i^ts reflection side: and haV^ 
an-'ehtry plane" almost identical to Jthe entry ..plane including: the optical 
axis of thesecond reflection surf ace, and with;a< fourth reflection surface 
for allowing an optical path af ter, ref lection*, to. be:.iputput;:alm 
parallel to the optical axis on the entry side^of the above imaging optical 
system. ; • ' 

10 . The invention in claim 84 relates to an electronic imaging apparatus 
characterized by comprising an optical path bending zoom optical system 
containing at least one group moving only toward an object side at power 
varying from a wide angle end to a telescopic end and also .containing 
at least one reflection optical element positioned closer to an object 
side than the lens closest to the object side among all. the groups movable 
at power varying, ^ for bending an optical path, where at least one of an 
entry surface and an. exist surface has^ a. curvature> land an, electronic 
dLmaging element disposed on the; dmage side thereof. , 

11. The invention in claim 91 relates. to a. zoom lens which. comprises, 
sequentially from- an .object side,.- a. first lens group having; a negative 
refractive power, including a . reflection optical .element, for .bending 
an* optical path, and being fixed at power varying, a second lens group, 
having a- positive refractive power and moving only toward an object side 
at power varying from a wide angle, end. tola .telescopic. end> a third, lens 
group moving differently than, the second :lens: group at. the atove pjower. 
varying, ^ and ..a fourth lens' : group . having ...an ;:.aspherical surface, 
characterized in that two lens groups,,: the. secondhand the third lens, 
groups, are composed of up to a total of three lens components .including 
at least a total of one joint lens component, .and. satisfy the follpwing 
conditional expression (41)' 

(continued to extra sheet) 
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T.O <; -pRt < 2.6. . . (41) , . 

; = 'Where -PRt is a synthetic magnification at a telescopic end at infinity 

. object point focusing for - the second lens group and subsequent ones. 

The invention in claim 92 relates to a zoom lens which comprises, 
secpaentially from an object side, a first lens group. having a negative 
refractive power, . including . ai.: reflection .optical .el.ement; for bending 
an bptic^l path, and being fixed at power varying, a. second lens group 
having a positive refractive .power and moving only toward an object side 
at power varying from a wide angle end to-. a telescopic: end, a third lens 
group moving differently than the second lens group, at the above power 
varying, arid a fourth . lens group having. > an .aspherical; surface, 

j characterized in- that :tbe above /first . lens .:groupois.: icomposejd of, 
sequentially from an ob j ect side, a f rdnt-sdde sub-^group having a negative 
lens with its convex faicing the object side, a reflection optical element 
for bending the above optical path, and :a- rear-side sub-group haying 

; a- negative refractive power, aand satisfies the following^ conditional 

i expxessions*"(47)',!"*'(48)- ■•• r • % 

' 0-5 < (RllF+RllR) / (RllF-RllR) < 5.0... (47) 

- 0 < fll/fl2 < 1.2:. . . (48) , : - . : ^ o b^ • - . / : 

' -where RllF is a r^adius :of curvature on an optical axis on the surface 
on the object 'side of the negative lens .in; the front-side siab-group , in 
the f irst' lens group, RllR ia radius of y curvature: on; an optical axis on 
: the surface on -the image: side - of. -the negative.; lens.; in..-the f rpnt-rside 
sub-group in the first lensi group, f 11. the focal, length of the -front-side 
sub^group'in the first lensgroup, and f 12.the f ocali length of- the jrear^side 
sub-group- in^ the ':f±i?st lens group j i - ^ ^ f ioi: ' 'nr.. r- ^:;= -r • 

- 12 V 1 The ^ invention: in claim .^9 6 relates toj a ; zoom lens ..whi eh . comprises 
f a -mbVing lehs grbup © ^havingJ a ^positive reffr^active power :and.^moving..only 

toward ah obj ect' side at pdwer varying-f rdma; wide angle end to a telescopic 
end, and a 'fixed lens group- A. disposed ;lcl^^ rthei object:, side i than 

the moving lens group B and being fixed at power varying, characterized 
in that the moving 'lens group B.comprises: three: lenses > a positive lens, 
a positive lens and a negative lens sequentially from the object side. 

13 . The ^invention in craim 9.7 relates to a zpom, lens which comprises 
a moving lens groiip B having a pdsitive refractive power and moving only 
toward an object side at powfervarying from a wide angle end to a telescopic 
end, and a- fixed lens group K disposed closer to -the object side than 
the moving lens group B and being fixed at power varying, characterized 
in that the mbvirig lens group Bvcomprises three- lenses, a positive lens, 
a negative lens and a positive lens sequentially from the object side. 

14. The invention in claim 98 relates to a zoom lens, which comprises 
a moving lens group B having a positive, refractive power and moving only 
toward an obj ect side at-power varying from a wide angle end to a telescopic 
end, a fixed lens group A disposed closer to the object side than the 
moving lens group B and being, fixed at- power varying^ and: a third, lens 
group C disposed'on'the image side of the moving-lens group B via.a variable 
aiix' gap, characterized in' that : the moving lens . group. B- comprises two • \ 

\ lehseis, a positive lens and a negative lensy and. the third lens group 

; C comprises three lenses, :a positive lens, a positive dens and a negative 

; lens secjuehtially. from an object side . i . - . 

; (continued to extra sheet) •: . ? : = . ;:. ' .^ 



Fonm PCT/lSA/210 (extra sheet) (July 1998) 




INTEKNATIONAL SE ARGBf REPORT 



International application No. 

PCT/JP03/03864 

. . - . , .- , . - . 

Continuation of 'Box. iNo:iI of continuation of first sheet (1)' 

15. The invention in claim 99 relates to a zoom lens which comprises 
a moving lens group B having a positive refractive power and-moving only 
toward an object side at power varying from a wide angle end to a:^telescopic 
end, a fixed lens group A disposed closer to the 6bjedt side than the 
moving lens group B'. and. being fixed lat power varying, and a third lens 
group C disposed on the image side of the moving lens group B via a variable 
air gap, characterized in that the moving lens group B comprises two 
lenses, a positive lens and a negative lens, and the third lens group 
C comprises three lenses^ a positive leiis., rarnegative lens and d positive 
lens sequentially from an object side^ r ^ ^ : , =-^.7- 

Nevertheless, a zoom lens system itself including a nega^^^ 
lens group and a positive second lens group the second- lens igroup being 
moved to an object side and the first .liens.. group being fixedvat power 
varying from a wide angle end to a telescopic end, provides a publicly 
known technology as:.rdi^iclpsed .in, .for. example, JP 2002--14282 A (Asahi 
Optical Co., Ltd.) 2002.01.18, JP 11-95102 A (Sony Corp.) 1999 04 09 
JP 2000-19663 A (Cannon Inc.) 2000.01.21; technical descriptions 
involving a zoom lens system including a negative first lens group, a 
positive- second lens group and a third lens group-, -the second-lens group 

object side at power varying from. .a^, wide, angle 
re^nd to a telescopic end arid being composed of "two lens , a positive '^^^ 
;:an(S:iav:negativ^^lens;,/ ar^ publicly= known ;asv:dis closed in, for example 
JP 2002-72095 a ; (Miholtar^C^^ ttd- 200^2 : 03;: lij . JP 8-304704 A mkoh 
CorpV) 1996.11.22:; and techriblbgies ihvoivirigM i^^ 

provided with a zoom lens system so constructed as 'to iriclude" at least 
one l^ns group moving toward an object side at power varying from a wide 
^PF-ff .^^^ ^ telescopic end and to include a reflection optical element. 

group moving toward the object 
side and bending an optical path, and with an imaging element on an image 
forming surface^ wherein a lens group moving toward the object side 
consists of a lens group having a positive refractive power, and a lens 
group including at least a positive lens is disposed between the reflection 
optical element and a lens group moving toward the ob j ect side, are pxablicly 
known as disclosed in, for example, JP 2000-19663 A (Cannon Inc.) 
2000.01.21; therefore there exists no matter common between respective 
groups 1-15 of inventions that is considered. to be a special technical 
feature within the meaning of PCT Rule 13.2, second sentence., and groups 
1-15 do not constitute a group of inventions so. linked as to form a single 
general inventive -concept. 

, Accordingly, the above, inventions or groups of inventions are not 
related to f ulf ill v. tj^e^-rec^ of unity of invention : ' " " \ • 
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